Fatal necrotic enteritis was observed in mice 24-52 days old in the RFM/Ms breeding colony maintained in a clean conventional condition in the National Institute of Radiological Sciences. Gross lesions included hyperaemia, petechiae, erosion and the occasional formation of pseudomembranes in the mucosa of the ileum and caecum. Histologically, there was necrotic enteritis with numerous Grampositive bacilli-forming spores but no inflammatory cell reaction. Non-type-A Clm·tridium perfrillgells was isolated from the intestinal contents. This disease cleared after the addition of chlortetracycline hydrochloride (11 mg/I) to the drinking water.
Summary
Fatal necrotic enteritis was observed in mice 24-52 days old in the RFM/Ms breeding colony maintained in a clean conventional condition in the National Institute of Radiological Sciences. Gross lesions included hyperaemia, petechiae, erosion and the occasional formation of pseudomembranes in the mucosa of the ileum and caecum. Histologically, there was necrotic enteritis with numerous Grampositive bacilli-forming spores but no inflammatory cell reaction. Non-type-A Clm·tridium perfrillgells was isolated from the intestinal contents. This disease cleared after the addition of chlortetracycline hydrochloride (11 mg/I) to the drinking water.
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Enterotoxaemia caused by Clostridium perfringens occurs in domestic animals and man (Jubb & Kennedy, 1970; Helmboldt & Bryant, 1971; Kadis, Montie & Ajl, 1971; Smith, Jones & Hunt, 1972; Prescott, Johnson & Patterson, 1978) . This disease is rare in laboratory rodents (Carlton & Hunt, 1978) and only one report concerns mice (Clapp & Graham, 1970) . From October 1979 to April 1980 a similar disorder occurred in young RFM/Ms mice in the National Institute of Radiological Sciences. In this paper we describe the diagnosis and treatment of necrotic enteritis associated with the presence of non-type-A Cl. perfringens. 
Materials and methods

Histopathology
Sections from whole organs were made by standard methods and stained with haematoxylin-eosin (H&E). Selected sections were stained by the Gram method for intestinal organisms.
Bacteriology
The liver, spleen, kidneys, mesenteric lymph nodes, blood and intestinal contents were cultured aerobically and anaerobically using DHL agar, SF agar and CW sheep blood agar (Eiken Chemical Co .. Bunkyo, Tokyo, Japan), TSN agar (BBL: Becton Dickinson, Cockeysville, MO, USA), and 10% sheep blood agar. Bacteria were identified by standard procedures (Cowan, 1974) . The neutralization test with C/. perfringens type A antiserum (Chiba Serum Institute, Ichikawa, Chiba, Japan) was performed by methods described previously (Azuma et al., 1983) .
Results
The first indications of this disease were sudden deaths of young mice in an RFM/Ms breeding colony. Premonitory clinical signs were not seen despite daily routine observation.
A total of 31 mice (11 males and 20 females) died out of nearly 900 offspring produced between October 1979 and April 1980. The monthly mortality reached a peak of approximately 10%. Although deaths occurred between 24 and 52 days of age (2-32 days after weaning) young mice, shortly after weaning, were affected predominantly.
The condition cleared after the addition of chlortetracycline hydrochloride
(1 I mg/l) to the drinking water of offspring from weaning for 2 weeks.
Pathology
Grossly, three cases had slight perineal faecal soiling. There was congestion in the meninges and subcutaneous tissue in all cases examined. Hyperaemia and petechiae were noted in the intestinal mucosa and could be seen through the serosa. The lesions were predominant in the distal half of the ileum and in the caecum, with occasional involvement of the jejunum and colon. The small intestine involved was dilated with blood-stained muddy fluid contents, and the caecum was empty and reduced in size. Erosions or pseudomembranes were found in the intestinal mucosa in some cases. Microscopically, necrotic enteritis was observed in both the small and the large intestine (Fig. 1) . The superficial areas, including the villi, of the affected mucosa were necrotic with some erosion and overlay deeper areas of desquamation.
Hyperaemia, haemorrhages, oedema and fibrinous exudate were seen in the lamina propria. Inflammatory cell reactions were absent except for moderate neutrophil infiltration in the mucosa of the ileum in one case. Numerous large Gram-positive bacilli with spores were demonstrated in the necrotic debris (Fig. 2) . The thymus revealed karyopyknosis and karyorrhexis of thymocytes, which resulted in a sparse cell population in the cortex. Slight karyopyknosis and karyorrhexis of lymphocytes 115 were also observed in the spleen and mesenteric lymph nodes, associated with slight swelling of reticulo-endothelial cells in some cases. The kidney showed mild to severe vacuolar degeneration in the tubular epithelial cells. Significant histological changes were not detected in the other organs.
Bacteriology
More than 105/g of Cl. perfringens were isolated from the intestinal contents of each of the mice examined. In neutralization tests, two groups of mice injected intravenously with intestinal supernatant mixed with saline or type A antiserum died within a day after injection. It was therefore assumed that the type of C/. perfringens involved was non-A. These pathogenic organisms were not isolated from samples other than intestinal contents. Oral administrations of lOR purified Cl. perfringens to 10 female SPF-barrier-sustained mice 8 weeks old produced no illness.
Discussion
The present fatal disease in young mice shortly after weaning was characterized by necrotic enteritis associated with large Gram-positive sporing bacilli and no inflammatory cell reaction. These lesions Smith et al., 1972; Carlton & Hunt, 1978; Prescott et al., 1978) .
The present cases were suspected of being due to clostridial enterotoxaemia.
The type of C/. perfringens isolated was non-type A but could not be determined further owing to a lack of other types of antisera. The degeneration of the tubular epithelial cells in the kidneys of the present cases is of interest because E-toxin produced by types Band 0 damages kidney cells (Kadis et al., 1971) . Clapp & Graham (1970) (Clapp & Graham, 1970) . If our conventional RFM/Ms mice have a similar flora to our SPFbarrier-sustained mice, CI. perfringens would be able to colonize the intestine.
Clostridial enterotoxaemia has occurred in animals given a variety of diets, e.g. abundant milk, high protein or carbohydrate rich (Kadis et al., 1971) . It may be that a change in diet, e.g. at weaning, could alter the balance of the intestinal flora and result in proliferation of the organisms causing enterotoxaemia. Attempts to reproduce the disease experimentally were unsuccessful in the present and the previous (Clapp & Graham, 1970) studies. Complicated correlations between the intestinal flora and Cl. perfringens will result in failure to reproduce the disease.
The disease cleared following chemotherapy.
